1. Introduction {#sec0005}
===============

A transmesosigmoid hernia is characterized by herniation of the small bowel through a complete defect involving both layers of the sigmoid mesocolon [@bib0005]. Mesenteric defects can be congenital, surgical, traumatic, inflammatory, or idiopathic in origin [@bib0010]. Blunt trauma injury to the sigmoid mesentery, unlike that to the mesentery of the small intestine, has been reported only rarely. Because hernias involving the sigmoid mesocolon are very difficult to diagnose preoperatively, prompt diagnostic and therapeutic surgical intervention is essential [@bib0015]. We herein report a case of successful laparoscopic management of a strangulated transmesosigmoid hernia in a patient with a history of a fall from a height.

2. Presentation of case {#sec0010}
=======================

A 43-year-old woman was admitted to our hospital with a 1-day history of vomiting. She had no history of abdominal surgery but had sustained a complete spinal cord injury and pelvic fracture secondary to a fall from a height 25 years earlier. Because of this trauma, the patient had no motor or sensory function below the C5 level. Physical examination revealed tachycardia and generalized abdominal distension. She had no abdominal tenderness or guarding. Her groin examination was normal, and no signs of herniation through the femoral or inguinal canal were present. Laboratory investigation revealed leukocytosis (white blood cell count of 28,100/mm^3^ with a marked left shift) and mild renal dysfunction (serum creatinine level of 1.19 mg/dL). Abdominal radiographic findings were compatible with small bowel obstruction. A computed tomography scan of her abdomen and pelvis demonstrated an extensively dilated small bowel and a closed loop of small bowel in the pelvis, with no signs of adhesion, malignancy, or an inflammatory etiology ([Fig. 1](#fig0005){ref-type="fig"}). A transition zone was seen in the left lower abdomen, where significant surrounding mesenteric fat stranding was observed, and ischemia was strongly suspected ([Fig. 2](#fig0010){ref-type="fig"}). However, the cause of the obstruction was difficult to determine from the patient's clinical and computed tomography findings; therefore, emergency exploratory laparoscopy was performed.

With the patient under general anesthesia, an infraumbilical incision was made and a 10-mm port was placed for the laparoscope. Two 5-mm ports were placed in the right middle and lower abdomen for additional instruments. Laparoscopy revealed a mechanical small bowel obstruction due to an incarcerated internal hernia. A loop of an ileum had herniated through a full-thickness defect in the sigmoid mesocolon, consistent with a transmesosigmoid hernia without a sac ([Fig. 3](#fig0015){ref-type="fig"}). The herniated loop was strangulated but not gangrenous. The defect was slightly enlarged with a small incision, and the herniated loop was successfully reduced using laparoscopic graspers ([Fig. 4](#fig0020){ref-type="fig"}). The approximately 15 cm of incarcerated small bowel appeared viable and was therefore not resected. The defect was repaired with a running suture. The patient had an uneventful postoperative course. She was discharged home on postoperative day 9 and had developed no recurrence at the time of this writing.

3. Discussion {#sec0015}
=============

This patient's course reveals two important clinical issues. First, abdominal blunt trauma can rupture the sigmoid mesentery, resulting in a transmesosigmoid hernia. Falls from a height induce a specific type of blunt force trauma produced by rapid vertical deceleration and a high impact force [@bib0020]. Deceleration forces typically cause stretching and linear shearing at the interfaces between fixed and mobile parts of the gastrointestinal tract, such as at the ligament of Treitz [@bib0025]. Blunt trauma injury to the sigmoid mesentery, unlike that to the small intestinal mesentery, has been reported only rarely. Eleven previous studies were identified by searching the PubMed database using the terms *transmesosigmoid* and *hernia* with no limits on the date of publication [@bib0005], [@bib0015], [@bib0030], [@bib0035], [@bib0040], [@bib0045], [@bib0050], [@bib0055], [@bib0060], [@bib0065], [@bib0070] ([Table 1](#tbl0005){ref-type="table"}). A few hypotheses about the etiology of mesenteric defects are available in these reports; however, there are no reports of patients with a history of trauma. Our patient had no history of abdominal surgery. However, we cannot exclude the possibility that nonoperative management of her mesenteric injury was performed and that the diagnosis was missed because a sole mesenteric injury is difficult to diagnose by imaging examination. The possibility of mesenteric injury, including sigmoid mesenteric injury, should be considered in patients with blunt abdominal trauma.

The second clinical issue highlighted by the present case is that the laparoscopic approach is especially useful for the management of transmesosigmoid hernias. Preoperative diagnosis of a transmesosigmoid hernia is quite difficult because of the low incidence and unpredictable symptoms of this condition. When an internal hernia is suspected but cannot be confirmed by preoperative imaging studies, laparoscopic herniorrhaphy has the advantage of facilitating simultaneous diagnosis and surgical intervention [@bib0075], [@bib0080]. This avoids extensive preoperative studies, minimizes the time to operative intervention, reduces morbidity, and shortens the postoperative hospital stay [@bib0085]. A transmesosigmoid hernia can be completely resolved by laparoscopy if bowel resection is not required. Only one case of successful laparoscopic treatment of a transmesosigmoid hernia has been reported. However, because of the usefulness of laparoscopic treatment for such hernias, it can be expected to become more widely accepted.

4. Conclusions {#sec0020}
==============

A transmesosigmoid hernia is a rare intestinal obstruction that should be considered in patients with an internal hernia and no history of surgical intervention or inflammatory disease. Abdominal blunt trauma can cause a sigmoid mesenteric rupture, resulting in a transmesosigmoid hernia. In the management of internal hernias, laparoscopic herniorrhaphy has the advantage of facilitating simultaneous diagnosis and surgical intervention.

Conflicts of interests {#sec0025}
======================

None.

Funding {#sec0030}
=======

None.

Ethical approval {#sec0035}
================

None required.

Consent {#sec0040}
=======

Written informed consent was obtained from the patient for publication of this case report and any accompanying images. A copy of the written consent is available for review by the Editor-in-Chief of this journal.

**Authors**' contributions {#sec0045}
==========================

SK fully participated in the clinical treatment and follow-up of the patient and drafted the manuscript. SK and MH performed the operation. MH, DK and TS helped to draft the manuscript. TS gave the final approval of the version to be published. All authors read and approved the final manuscript.

Guarantor {#sec0050}
=========

Shigehiro Kojima.

![Computed tomography showing a closed loop of the small bowel in the pelvis (arrowheads).](gr1){#fig0005}

![Computed tomography showing the transition zone (arrow) in the left lower abdomen. There is significant surrounding mesenteric fat stranding. Arrowheads indicate sigmoid colon.](gr2){#fig0010}

![Intraoperative photograph. A loop of ileum is seen herniating through a full-thickness defect (arrow) in the sigmoid mesocolon. Arrowheads indicate sigmoid colon.](gr3){#fig0015}

![Intraoperative photograph showing the sigmoid mesocolic defect after reduction of the incarcerated small bowel.](gr4){#fig0020}

###### 

Reports of cases of transmesosigmoid hernia.

Table 1

  No   Author                             year   Sex   Age   History of surgery or inflammation   History of trauma   Imaging before operation   Definite preoperative diagnosis   Surgical intervention   Bowel resection
  ---- ---------------------------------- ------ ----- ----- ------------------------------------ ------------------- -------------------------- --------------------------------- ----------------------- -----------------
  1    Steele et al. [@bib0030]           1973   F     49    Hysterectomy                         N                   Contrast radiography       N                                 Open                    N
  2    Johnson et al. [@bib0035]          1992   F     20    N                                    N                   AXR/US                     N                                 Open                    Y
  3    Perez et al. [@bib0040]            1997   M     54    Cholecystectomy                      N                   AXR/US                     N                                 Open                    Y
  4    Sasaki et al. [@bib0015]           2002   M     63    Appendicitis                         N                   CT                         N                                 Open                    Y
  5    Yu et al. [@bib0045]               2004   F     81    N                                    N                   CT                         Y                                 Open                    Y
  6    Van der Mieren et al. [@bib0050]   2005   F     33    N                                    N                   CT                         N                                 Laparoscopic            N
  7    Collins et al. [@bib0055]          2008   M     60    N                                    N                   CT                         N                                 Open                    N
  8    Papanikolaou et al. [@bib0060]     2008   F     3     N                                    N                   US                         N                                 Open                    Y
  9    Bandawar et al. [@bib0065]         2014   M     42    N                                    N                   AXR                        N                                 Open                    Y
  10   Li et al. [@bib0005]               2014   M     59    N                                    N                   CT                         N                                 Open                    N
  11   Farah et al. [@bib0065]            2015   M     44    Left segmental colectomy             N                   CT                         N                                 Open                    N
  12   Our case                           2016   F     43    N                                    Y                   CT                         N                                 Laparoscopic            N

*AXR* abdominal X-ray; *CT* computed tomography; *F* female; *M* male; *N* no; *US* ultrasonography; *Y* yes.
